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Background: To assist hospitals’ efforts to improve the outcomes of patients undergoing ICD implantation, we developed and validated a simple 
scoring system from the NCDR ICD RegistryTM to characterize patient risk and benchmark hospital performance.
methods: We analyzed data from 247,752 patients undergoing ICD implantation between 4/2010 and 3/2012 in the NCDR ICD registry. 
The population was divided into a derivation (70%) and a validation (30%) cohort. Multivariable logistic regression was used to identify factors 
associated with adverse in-hospital outcomes (complications or mortality). A simple risk score was then developed based on beta estimates derived 
from the model.
results: Mean age of the population was 67.3 years, 27% were female, and 48% had a history of prior ICD or pacemaker. Overall 4684 (1.9%) 
of patients experienced in-hospital complications or death. Thirteen factors were independently associated with an increased risk of adverse 
outcomes (Table). Model performance was similar in the derivation and validation cohorts (C statistics = 0.72 and 0.71, respectively). The risk score 
characterized patients into low and high risk subgroups (score of -2-10 points, 0.4% risk; score of >40 points, 9.8% risk).
conclusions: Patients’ risk for in-hospital complications or mortality following ICD placement can be predicted based on a simple risk scoring 
algorithm. This can be used both to inform patient decision-making and to benchmark hospital performance. 
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Risk Score for complications*/mortality (number of registry patients):
-2-10 points (48,203 patients) = 0.4%
11-20 points (94.639 patients)= 1.1%
21-30 points (88.898 patients) = 2.8%
31-40 points (15.605 patients) = 5.6%
>40 points (407 patients) = 9.8%
*Complications: cardiac arrest, cardiac perforation, coronary venous 
dissection, hemothorax, device-related infection, lead dislodgement, 
myocardial infarction, pericardial tamponade, pneumothorax, TIA/stroke, 
urgent cardiac surgery, hematoma, set screw problem
Table. Risk model for ICD complications/mortality (all implants)
Variable Points
Female sex 2
Reason for admission
Procedure
Heart failure
Other
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NYHA class
I/II
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Prior CABG -2
Currently on dialysis 3
Chronic lung disease 2
Cardiac rhythm
Sinus
Atrial fibrillation/flutter
Paced
Atrioventricular block (2nd or 3rd degree)
Other
_
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1
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Abnormal conduction
No
Yes - left bundle
Yes - other
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Procedure type
Initial implant
Generator change - end of battery
Generator change - infection
Generator change - device relocation
Generator change - upgrade
Generator change - malfunction
Generator change - other
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